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(57) Abstract: A method for adjusting an optical pickup by projecting a beam of light from an optical pickup onto an optical disk 
for adjustment having concentric recording tracks and by adjusting the relative position of an objective lens for projecting the light 
beam onto the optical disk with respect to a light source emitting the light beam and the inclination of the optical axis of the optical 
disk, the optical pickup comprising the light source, 
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the objective lens, and a drive unit for driving the objective lens parallel to the optical axis of the objective lens and perpendicularly 
to the optical axis, the light source being movable with respect to the objective lens, and the drive unit being movable with respect 
to the light source. 
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tu«. £©fc#>s ^OlWra^ 100 £ <fcftfc£ N *tf& !✓ >7C 1 2 — 

fti/>xi 2©^®i0eB^iiS-r^ci ii^qjt^^^ti^o mmmyby* j 1 

0 0©§3^h^ y m&ftytTJXt? l o 0 <D$>>bfrt><Dm.J5fa(DtiLW*; 

si o i« x HiSE*ns*vfy^7yn *sja»-&t>$nfc^— y h 5 1 
nsiifflS^ 1 0 5 fc N *k y * r 1 0*;i/^5«f»# 2 2 
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w-rzz. ttct \>M«av>x 1 2 %&&-?z>uyxunmm 106^ £©p > 
zu&mni 0 65^Lt^i/>xi 2 (DtiLW%m^ir % is > zmmm 1 0 

7 X ^--y h 5 1 ©3£ 6 2 &U1fc1rZ> £ fcfc J; !? ^ — ^S^— > 5 

7 ^^-TS^— >^J$«f 1 0 8 y V 5 H^ — * 

6 1 £&f£t-3^-*«&Mi 1 0 9 £*mz.X^Z> 0 

£©5fet^y ^Ty :7©§3^$|g 1 0 lit, m 9SVi 1 0 C^-Tcfc a fc* 
^tr >y ^7^71 ©3fe$il 1 ^«^btSim-r§3fc^lii&^l^ 1 1 1 ^41 £ 

pTyfKD&ftm i 3&<=>mii£ft2>m£m^*mm'?zm^maig<i 115^ 
^©{t-^^tBgp 1 1 5 iz&thz ntzm^zm^t z>mm%b 1 1 e t, 
nsi (dtj x^mummmm 5 6 &m&-rzmwimm& 1 1 7 %w v 
7v 71 (Dmmmw)U2 5 *mmmm-?z>7??-a-x.—#mmu 1 1 8 km 
1 1 ®v-vft(D}&*i*®\m-?z>\&±um®%h®> 1 1 9 hitm7Lxuz> a 

tZZT*. 1 0 5 £«S£*l«#fcr y 7*1 fci: N 0 1 42^t>*ia 

1 5C^t«J:5i:x #;i^£J*ffl*J2 2©flJS»©#fa^*-tftitJ^ TOfeffl 
©#-&?i 1 2 0 tf^ft-eftJ&jEftSixTVNSo u©Ml2 0lt ^v^SfcfcrSB 
U2 2(D^mizttVX\feV^mzW*)K%B}&£ti-C^2>o £tz, *;i/^f#gp 

1 2 2 3c^t-*tt«J*i6ffl<0«^« 1 2 1 45, 1 2 0 #JF2j$£ 

ftfc&g * ff'fr £ b T Hft ^©15 H IZM o T^J D & § tlT ^ § „ 

££ s ^;i/^£«pgPW2 2 m 1 4X0*81 1 5 lZm-?&5 =g-3-^-gp 

(3, #g&#>?Ll 2 3 4s^fL^tLM$titV\5o £0feB8i#>?Ll 2 3lt * 

^^*^tlt^^^tli>^-&ffl«J^^^ 1 2 4#B/&£ftTV^„ 

*fes ^ — y \ 5 1 #«itS*^>r K^—X 6 1 fc{£ N 112 cfc 
■5C S #n-^$Pi3 N *;i/^fiffiP«2 2 ©&gi£«>?L 1 2 3 fc}f Si £ *i 
2*l3'f£rg&4&fc:> 1 2 6&—mzJ£ti^timiitf&J&£tiX^%o £©feg#i#> 
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*t7-f K^-* 6 1 (i, &»&#>K> 1 2 6©ft«|»#lfc¥J3M*£^Ji6£ft3 
£ fcfc<k tK ttB$fc«>£> 1 2 6 #&Bifc#>?L 1 2 3 fcfcf U*C3f A3ft£lgK: % 

#m&&?ii 2 3 izffi&ir5ziii2<jki&izmm-t%z.£tfmz£$ti% 0 #b 

&&?L 1 2 3 ^&g&#>t> 1 2 6 £ ©HKtfcasas ft*K3&*!l t It {4, ^Jx. 

*;i/**3EJ3§P#2 2 fcfc s ^&B&46?L 1 2 3 £4Mfc»ifea&K> 1 2 6 
6 1 tc*f-rsffi»teB*«niS$nfe«K:x «4fcfiife«>?l l 2 3 i:£-ftg&#>lf> 

1 2 6 £<Dmmizmfem(DmmmftftmztiTmfc£ti%z£iz&-2x, 

* ^ h*^— X 6 1 fcr|± x Bl 8 tgttck 5 i3 N *Ky^7y71 
$ 5 O^^gPtCfitB It, ^t'^Ty 71 SSfiptS^^'f F^-* 6 l^r-fc 

•c** Rrwasofij&saiafrsfctocDisRiKttoBBf*: 127 **Et8£ftftT^ 

!S^J«£ 1 0 5ttx 09^ Bl 1 2 fc^ti^Cs 

x>>t— >5 7nii, HUfc^n^^ mi&mmti 1 o 5 o^m± 
2 9 insa 1 0 5tz.&&$tiit4iLm&tbmi 2 8 ^«*f,iA^nt 
\y yx&ftmm 1 0 e h\ im 9 n 011 21 via 1 2 t^-r £ a t N n^ffis^ 

1 0 5 ± 13 ig ^ tit 43 ftVy 9 7*7 1 (D ft ))/ 2 2 *ttJ#"T« 
— I&O&J^T-A 1 3 3, 1 3 3 fcs £ft£— il&CD&jfT-A 1 3 3, 1 3 3 £ 
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34^ £-&J$T-A 1 3 3, 1 3 3 £IE»-<r 3 # A$tfif 1 3 5J:5Wbt^5o 

&&T-A 1 3 3, 1 3 3{i. 01 4RTFm 1 5 fcjjs-T «fc5 K N $fc4jBa5fc % * 
;V**£f$3P#2 2 ©^^-^ 1 2 OfiVMSli 1 2 1 £.*tl*tift'&2tlX. * 

;v^£3»*j-2 2 *m^ffiBKttH^tou , r«Sp-rsife«>©#"&iaaB 1 3 7 

£©«-&D3Sl5 1 3 Ei5(:^tJ;ai^ *;i/#*££fSW2 2 ©Jp^£[qJ 
fcttbTWBB&V^ttcj&jjftSftT^*., £©#-£13315 1 3 7 fttfi, * 

2 2 ©JP*^|qJfc«|*|qF*«¥fi : fc$tlfc«'&«l 13 8 *sgft»t>nr 
^.(Dm-^m 1 3 8 ttx tt^rT' — A 1 3 3, 1 3 3 1*1 £ IE IS £ ft Urn 
1 3 9 liiot, 0 1 4*£WX#fafc#£gffiiiriS6fcX8r 
£ftT^*. bfc#oT N 13 8(t 1 2 0 fc^&ftSKIK, ft 

l 3 9 ©3*t£:&fc<kb S£i:K:«fcoT. fiij**n5*;^$fif 

1 3 3, 1 3 3(4. 015 5* *- <fc 5 K: . ^G3gP 1 3 7S^M 
«138 #*;i/^5£i#SB*t2 2 a>m&m 1 2 OStFi^S 1 2 1 fc:**i*ft« 

*;i/^fir«P»2 2 ©£flSC¥*T&X- Y £ ft C *f b T K 

itm®: v> •* z> ci t a* w m n £ n « . 

£8r«*l 3 E3 1 lKVBl 2C55nat: N 1 0 5±fcR 

tj-e>nrjoDx niib&Nii 4 1 ^^it, ^t-a 133, 13 3©*m& 

0 1 1 *ifcl?X#fafc£«iWfl&fc3£J$bTV , >*. * A««} 13 511 HllfcS 
3**31^ ii7-A 1 3 3, 1 3 30^fcSSfi5* s SV^K:3ESfllllH'r**lqFfcSf» 
— A 1 4 3 (DMW}T — A 1 4 3 ^KKfT & ts AT — A 144 

ii^^b-rvN^o niifrT-A i 4 3{*. @ »?u IB k 3d* sn-rs *k 

flsJBSBKx »EKr7 — A 1 3 3 , 1 3 3 <D&MU jPH^S tiTSi D & ^ -3 « 

£3 fcl*Jift£n&b>;*«#«* 10 6ft N * AgMft 1 3 5©*AT- 
A 1 4 4 ^^b-T|fili&7'-A 14 3 #@«iK5fr £ tl-S £ i: lz £ tK £.&£p;p-A 

133, 13 3©ftM#*;i/^3im3Bfcr2 2 bTjESHBua-r z>-%mz®m 
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^)W^m^U2 2 (i. hi 4;aviai 5£5*-r<fcd£x u>xijiiiio 

6*»tt«-«I©tt»7-A 1 3 3, 1 3 2 0 tb 3 3 £ t 

<fcots *;i/^S:j^tP#2 2©±®tC3|£fT«:XSafitJ c Y.3Sr|qIt3*f LT^n^n 
tg^fet^Ct^t-IS^^Itt^ -«I©MKpT-A 1 3 3, 1 3 3 
SB 1 2 1 fts CI tlzk^Xs *))/<*r-&gfUffi 2 2 0±ICI5t5f* 

# ft tc *f L T g & #> £ tl Z> o 

^JW^mU2 2J± X -M<Z>&j$T-A 1 3 3 , 1 3 3 £ o TfilKrSn* 

<koT. 5fc;i/^*^^gp$J2 2 (Dmmtx^J K"<— * 6 1 ®£® fcolSfcix 

mm m £ *i § c i: t <t d $ nt m& 2 ti § . 

1">;*HSE«*I1 0 HQXtfBl 1 lcjj***J;5fc:, t-->X^J#Mf 1 o 

6 KJ; *)UW£titz*)\/tr&%fUtt2 2 £^UT*M&l'>X 1 2 £ s SI SUB 3^5* 

<< 1 0 0 ©g^lSl^fi^-r^^IqlT-fe^^ >^^>^>^;V^|6l (Y#[qj) © 

— $3j#|qH3*f^>X 1 2 Z^ft&MmtZfztiXDX- YigiM 14 6t s *f 

o 

5 l uyx&wmmi o 6 * Y^fttspfr^ilj^-fr^^-r Kb— 
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UK*!* 1 4 7«U 0 9St>*0 1 1 iZfjk-r^dlZ, n^yXl 2(0 
fam(DM®r—7)l' 15 7^ ^n^^Mi*^-^ 1 5 6 , 1 5 7 Z^ti^tl 

w±©cta^a^^tifei/>xii^^iai 0 7£<£*u£. x- Ymmmmi 4 

^f^pm 2 2^^i6^nT. %mi 1 t-*f-r^*ftj^>x 1 2 <D%m<D$LW.-tpm%. 

£tz, vyxmmmm 107 nz&ti&* x*3.-mmmm 1 4 7 d 1^ >x 
u^mm 106 ^^it-r§*;i/^^j#gB^2 2 -^^vT^^m^mn^—^^ 

1 5 6Stf^ >^^>->^;i/^iqiM©M^^-^;i/ 15 7 i: 
fcJ:?)^ fttii^xi 2 ©^©ftl^lii^a-iSo fiPt>. ?tiiy>xi 2©^fe 
tt#*ttip>x 1 2 ^^itiiM^f^^ 1 0 0 izxM^nzftv—i^ifim 
mm^^x? 1 0 0 izmmizAMTzkoizmmztiZo *f#»i^ 
>xi 2 ©^ttiiii^ffl^^'f 1 0 0©®, wzm^mmmftmmiztez & 
o\zmM$ti2>o 

is^-^&nmffii 0 sti, m9j&xFm 1 1 t^ti^ts n^ffl*^ 1 0 5 
(D£m±izmm$ftxj$ o N y h 5 1 t> 6 2 ^j^-r^ — m.<o 

m&WT-j* 160, 1 6 0 ctie>fai#itT-A 1 6 0 , 1 6 0 *mm*sm 
iznm?z>$:m%&M HUs &m&m7-& ho, 1 6 0 *sgi&-r^«gi&gp 

# 1 6 7 , 1 6 7 i:^*-r^)-$Iffl|Eiil^l^l 6 2 , 1 6 2 ££*UT^3„ 

sf§$i#i i6iiis 11 1 j&vm 1 2 c^tJ;5Ks ^mm&^ 1 0 5±^is 
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«-£>*lT:£ »K Ulift^lft 1 6 5 S^LTs fifl^^^ — A 1 6 0 , 1 6 0 4) £41$ 
SftrttM* 1 6 2 , 1 6 2ii, m9MV^m 1 1 £ o iz s MiKui/ y > 

**i 6 6^, c©^7->u>^i 6 6 tjt ^>xmmgti%mmffitt 1 6 7££# 

tt^5 0 |gKl&# 1 6 7li, 1 6 0 , 1 6 OoSMt 

nxm y> nx ^ § . 

W±©«k-5fcfltJEi!fc$*lfc^^-^«fir«S#|l 0 8t±x #IEi&$£S§ 1 6 2 , 16 
2 <D3LT*> V 1 6 6 £IZ «fc DMftfSW 1 6 7 

— jflOttftKrT- — A 1 6 0, 1 6 0 #£cEpai ^ft^llift^ftt. $ft«^:P--A 
1 6 0, 1 6 0 ©3fcSigg&fc: J; D ^— ;*:x- y h 5 1 ©jg Di6 2 <Dm%aM%:f¥EE 

Sfcx 1 0 5±fcB\ s< — XJ-— v Y 5 1 ©^»3$fl|6 2 ©$flj#|q]<Z> 

SftT^fco Lfe^oT. S/ + -5/fiU#1|«l 0 8©#»fi»7-Al 6 0, 1 
6 0 CioT«j*$ilfe^izy h 5 1 ©^Dffi 6 2 fcj\ «i$fc:>fctt;&|pa 
©*3^gP#3:fS£*l3£ — A 1 6 0, 1 6 0 l3j;oTp^gP 

io9it 012 tz^-r £5 t: N sg£ffl££ 1 0 5±{zigtt£> 

tit 43 D x ^^l- y h 5 1 ©*^-f K^-* 6 1 &Rf^ffiBfc'fift*8i«>'r* 
#g&#>t> 17 2 X7^f 6 1 £^$fl2j|*Ii:¥fx i^ll lMteft 

JE bt«^t-^-<-^^^T-A 1 7 3 d©-<— ^fl^T-A 173^^7 

&g&#>t:> 1 7 2 t± N 112 t^tioKs X^-f b'^— ^ 6 1 C^lqlf a 
tiLWlzmtt e. tiTVN^o ^^a - y h 5 1 6 1 ©±i 

±Kfcfc N E^L&^#, &g$fc#>tr> 1 7 2##A£nT{&1^£ft£&B&&?L 
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j h*^~^ 6 i ituw-rzo 

^^-r h*-<— ^ 6 1 otiLm&tbiLiztiLm&isbvy 112 &m xztix&sztiz 
^J:t<tot> h*^<— ^ 6 1 y> me 2 (Dm^mz^-n^^om^w. 
wizmmmztiLW&isbzti&o ^l-c. c©^wiio9i^ ^-x^ 

ftT — A 17 3 t<kotX7^ h*^— X 6 1 #*ftJU>X 1 2(DftWit : ¥ftlZ% 

mi lmizw&^nxum^ti^cinz^^x, f^—x 6 nzmntfto 
n%^%k 5 a>%m 1 1 zytummmm 1 1 1 ®%mu%$T-i± 1 8 0 

\zfaW : &Xb%nt^\znm\s>-X 1 2©3fe$ft*l^i:¥^^Mt)b>Xl 2<lB;:# 

1 1 1 (DftUU&T-A 1 8 0<Z>tt§*#£ck t>-T, K-^-* 
6 l#;fcftf^>Xl 2ffi!H;:$¥£±#£> £ i:£fl£H£P;5ii:LT:> t^-* 6 

1 £@^f-3o 

ytmmmmm 1 1 1 t±x 01 2svbi 1 3 t^tiac, ^t^7>y7i© 
Tfc^ 1 1 &mt$-rzytm&&7—2* iso^s co^aMs*^— a 1 8 0 %$tm 
1 1 izMi.xj&mmm^^x^iz^m't^hii^iz^munT-A 1 8 otsu 
saifc^wi 1 a>mm^mT^mmm 1 8 1 ts^Lt^s. 

A 1 8 0 fcf± N S 1 2%.T?m 1 3 t^tifC, ftm&tZs ftM 1 1 ffl^SflfC 
&&$tl% 4#©^^tr> 1 8 4 ifi-Ztl^tlWktf £> D mtmffift&mMM 

1 8 1 fc£}$$ftTV»3. l©*JB95tet± N ^f£©^-£r?g (El*** 

-f ) &^n^nmttz>nx^2> 0 ytmunr—A 1 8 of*. &wtiktit lsna 
\)%m 1 1 ©^^fpf3^^m#^ix. m&v> 1 8 4tf«^it:fli^$ht*s 
1 1 

&m%&m 1 8 1 a, ytm&WT—A 1 8 0 %m 1 21^0 1 3 *^wx^iqi^ 
■^Y^iqi^^^T^ift^^-^ c ttiots 3teiii 1 ©*^* s *r^ii/>x 1 20^ 
*fc±©^»j^K:— jidcwait"*. ^iMMti 8 k± n ytmi 1 
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£ * * r Eff ^ © & b c us * ti § o 

* Its COdfeSUHSMttt 1 1 1 tcfcfUix ^izs/ h 5 1 (DM. 0i6 2 
©tt^fafc^FfffcHSEfll^T** 1 0 0©&:£fitDan»|±fc:ffifi*-J6 < j;5ic: H 

mjj®m®m& i 1 9&, Mi&ttiasi i 5fc*^TiftHi£ftstftfcBttfc:j&& 

fttiitiMftl 1 3ii. 0 9 £^£5 *M»i/>X 1 2 
^S^^ttSt"^ C C D (Charge-Coupled Devices) *^^190tx COCCD* 
^19 0 *X;fr|qi;RtfY;£falc£»-r*g?»«« 191 i:, CCD*^7l9 

o &mmT?>mm» m^t) tzmvx^Zo nommmmi i 3«\ cc 

9 1 OO^ffl^x, 3ttr y ^7^71 <DttM]s>X 1 2 1 1 ^©*B*f#» s 

^try^^yr^WSE^Bl Oltts Bl 1 2 3 fc N m&%&€; 1 0 5 

_tte^— *J2.=. y h 5 1 ifiMWUfttzimiz^ y h 5 1 ©^-^^>^- 

5 7 ©^ft 12 9 ©&^&#>?L 1 3 0 fc s iim^to^ 12 8 £ 2: 

^J;^-Cs ^ — ^3.- y h 5 1 1 0 5±©0f^&®(3feg#i#>£*l 

^fifcTy :7<Z>S9ffif£B lOltt, h*^— * 6 1 ©&gzfc#>?L 

1 0 9 0fWt> 1 7 2 fcfc: J; & N ^ 

-f K^-* 6 1 #WJfcffiBfcMifca6$ftT«#;**i3 0 

*Ky^7y7®ifi3iBl 0 1 fcfc. HH;BS£ 1 0 5 JifcttBSftfc'*— * 
•3.- y h 5 l<Dj&»)«r6 2$, S/+--'>««f«|«t 1 0 8©$tf|&}f 7-A 16 0, 
16 0 fc«koT«J$-r*;ifcfc:«fco*t. ilfflS^ 1 0 5±IZM\,X^~X^=. 
y h 5 1 # = #7cfl«jfc4fcfi8tfc$ftT«8r3;h,So 

h 5 1 cd^-;*>>*->>5 7±fcj3&DI*6 2 bt^i Rlflfcitotttf 
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ZtifzX^J h*^ — X6 1 ±lzMW£foxmfr-£tt>£ti%a ftVyZTyy" 1 & N 
*;i/**£MM2 2 ©£Lg&#>?L 12 3 t^^-T b*^<-* 6 1 ©&«&#> t:> 1 

2 6 d tK^-oX, *< — Z3.=.y h 5 1 t*tttfilf^liiS(:I^^ 

3KiVy#7y7<Dm&&Wl 0 1 X^-f K^-* 6 1 ±£g4»£*ifc3fe 
^7^7 1®*jl/mM2 2£ s P>X«M§#f 1 0 6©&&;p-A 1 3 

3 , 13 3 -oX&WirZZL h£<fc h*^-* 6 1 \ztti'Z>-fc)l<9'3L 

2 ©&fi#<f£*i£#>£ftT. *f%P>Xl 2 ©£m#3&7Gl$<n~'<fi:«& 
#>£ti3o ££s *7>y ^©ilM^gl 0 1 }fc$iiei&« 1 1 1 ©# 

si\ 3tet:y ^ommmm lout si 6*^r^7ST 1 iz^-r £ 

dfcs lx>X&j$$|#£l 0 6©£fejfT-A 1 3 3 , 1 3 3 M^tlfe^V^ 
f$gW2 2 1/ >X§i^Mf 1 0 70X-Y1WI 1 4 6iz£^XXJ5fo%. 

^tfy ^T^^©li^^gl 0 lfciu Ell 6**5^ 7*S t 2^^-r 
a fc, dfeMlMlifll 1 1 1 ©3fe$i&&T- A 18 0 fc«J$£ nfc^M 1 1 * X 

^mRVYsm^famtmt.vi^ d> *fctts$g*ii i3©ccda^719O0 

«t dlcXtts 1 1 ©Mi^CCDA^^ 1 9 0<Z>*ibi:— gcl-^^a (CM 
Ell 6^7ry7ST3 -5 C y b5 1tH:, 5 s -f ^ ^ H 

* ?.>7 1 0 0 ©13® h =? v ? jLizmmztiZo zovtmx, 

s> ~7 1 WSEJB^-f 1 0 0 a>£>©Mt)}fe£§3te-r&g3teg& 1 3ST>*m^ 
|gifrSB2 5 tK ^UP>X1 2 © 7 * — * yW— 

eh e^xf^rsT 4fc:^-r ^ :70 m figs 1 0 1 a, 
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100 ^mumm^titz^mx, %mmmmm i i i (d^muwt-a i soc 
fob lt± i &.ft%mmg -texmrni- % z tt & *k ± i *#©#*«# i 8 o 
t-Aoi i^^os^sp i 3 ^©ta^aE^T* b ^ y *>^-y-— sj?**> 

M&my&n X? 1 0 0<Z>^jt»P33R©gBjgb7«y^*j^aS"rs«fc5fc± l&7te£ 

ESI 1 6tpX^y7ST 5lZ7jkir&5iz x y #7 v 7<Dm&&U lOlli, 
P >X»SE«* 1 0 7©**i— SHM** 1 4 7 l:<tot, lx >X«J«#£ 1 0 
6 \zU^^flt^n^vyX 1 2 coytMlztt-t 2> ^ i?7 n/ftfaJ&XF # >i?3u>i/* 

^^^(Dmu^^n^nm^Lx, m^rnyt^ -r 1 o o©fas® 

Hll 6*7f»7ST 6K:^^-«fc^K: N JfcKy^7y70Ii*Il 0 1 J± N 
*f#Jb>Xl 2©#«©ffi**&HfiEU&£ N Wtt£*tfe2iM»l/>yC 1 2 tiot 

i 6 *7r^s t 7 fcjj*-r«k5 £x ^6 tr y ?7v7<DmMmn 1 o 1 it, 
ytmmmmm 1 1 1 ©^is^jM 112 ©tfj^MEiiigsB lsstio^ 
1 1 frbtamztiz if^©flB^§|^Sb•r^ mib^t** x^ 1 0 o#»£>^ 
e> n 3 r f ft-if© 1^ &nsg&-r § o 

ioo*s«^6tiaci:fcj:t)x mmom^b b%\znmv^x 1 2©^<A^n 
iffl^^x^ 1 0 o©fi««fr£*flitt£gftt-r*£k3&i^©Tf N nmv^x 

1 2 ©*Wi*i/— tf^©*ifcK:^LT»K-»bfcttffiT?W»t-*i i:A«T?&*. 
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^10 0 fcOlffl 

b>Xl 2#»SStf#5 ? 4 1 0 0 ©rtJBfcl^fcmjattfc: b7?^^t>7' 
£©t££ s )!6Ky^y71^ SB» h ^ y * #»#&>RK:^J&$ft&--I8! 

2 5> y * ft fc©H«*BI 1 7 fc^To 0 1 7 

tft^VAt. 1/ >X 1 2©3te(tt©8Mfc* (mm) ft»A**S? 

1 0 0 0 1. 6 vm= 6 2 5 V ?■ y Zfttttt h ^ y >? ^ > 7*£ -frfe^g 

t> sj^&frs. *f«ii/>^i 2©^teg«s nmmm&2 5iz&& h?y*> 

W±© J; 5 CBMSSnfefcHftl" >X 1 25ttS3!5t-y^7y71li, 
3iW%bM2 2©&g&i&?Ll 2 3 b 5 l©X^-f h*^ — ^ 6 1 

©<{£®&#>e> 1 2 6 i:©#-a-@R?fC «*jttf#*»«fc3!©£*ffl*#as%£ 

o o comfctp>b&mz>mj3m(Dm$i±te^ n^i^yxi 2o%m&$LW.znfcm 
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&.?6(DtiLffiMcr>mik& l"0j tZtlZo 

mm^^x? 1 0 0 <D®mtp>b*mzmftfa<DW.m±iz. ttmu>x 1 2<d% 

M%tiLW£-&%z. t&M U <s m 1 9 tc^fcfc -5 fc N *ft?b>X 1 2 ©:&^#. 

iWr^^ 1 0 0(Dm&^>hx*&%y : j x?mfcM.mmm5 6©*tr> k 

eiAY^tfif LT^§= ilClfilAYiaots ilffl^rYX^ 1 0 0 

tr-Aoo&^&it'i&fc tt± i^^eius wagjfl^-f i o o 

— 5 76Dp^i5$ft 6 2 &mmiz-tt LX 9 mffiMZ tlX^ ZWi 
nlz ii, H2 0C^t,fc5C> A Y = r x • sin<9 tmmcoXU Sttli c fciijfe 

3 £ i: %wife£ It, H^/B^t^ x^l 0 0 (DfaMt-W-MX (D± 1 &^©{&*I 
**©F^JaHWCs TOC(Table Of Contents) £ #1-3 U — F T£ N 13^^ 

>bfrt><D*mLfiitsKDtiLm (hit. *iz¥m%m<D{iLW£ftTZo ) ri tit, 

©rtJSflli: LtzM&lz*m.ftfa<DtiLWr , = 2 3 (mm) , ftrtA&8Bftftj$<D 
ft^ii: Ufc^^-fw^M^TlRFO^gr i =2 5 (mm) £fc N 
h • 5 s -f XP\Z, mftM%V—\*7$ Yx-VTOftmWh U ft© 
4£gr 2 =58.5 (mm) N mftm%s&mmM(Dftmm t. VfcM-&te¥&J5fa 
(D&Wrz =58 (mm) hgtiX\,^2>o WM^fcy-f * ^ 1 0 0©U 
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±ibfe^t>^7y70iiigi o i iiz& ?>Mmi> >x 1 2 ©jfe misuse 
m&fzztiz&y), &± i#^©mm#i so - hn,tzt%, msme 2© 

ilfciiMr-fX^ 1 0 O©0^*Jil\i:©tegXU^^fi£*A Yf^^tt 
^i©*lSlt!l©fif r. =2 3 (mm) x ^^©^M^lSJ©*^ r 
2=58. 5 (mm) "C©± 1 ^^©^ffiil© 180° j&»£>©flHH (R5*-f ^> 

Afi. = A Y { ( 1/r i ) - (1/rx ) } 
A0 2 = A Y { (1/rx ) - (1/ri ) } 

{ (l/ri ) - (l/rx)} = {(l/rx) - (1/r, ) } 
(1/r. ) + (l/r J ) =2/r x 
bfetfot, rx B\ 

r«=2/{ (1/r, ) + (1/r. ) } 

CI £ Tr N r i = 23 (mm) s r 2 =58. 5 (mm) h~t Z> 

r x =33. 0 (mm) 

o 

Bri = 2 5 (mm) „ £^J9&ffi**tt©#«fl8©4&&;&ia0ffiBr . = 5 8 
(mm) £:%x.tUS. 
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r x = 34. 9 = 35 (mm) 

Z(Dt%. 123 t^tio A6 1 = 0 . 01318XAY, A 0 2 = 0. 
01321XAY 

Rift? J X? 10 0 ©IB^ h7y^©F7>^ty?P t-ttiUs 
b s = 1 8 (/zm) x P = 1 . 6 (>am) i: b 

0o = (P/4) /bs = 0. 0222 (r a d) = 1 . 273 (deg) 

62 = A 0 2 / 6 o x. 1 80=106. 9 9 x A Y 

IIMB^3. ^tfe]^>;*l 2®3fcW#i£g;&lfc<Z>#JBr = 3 3 (mm) T*> AY 
t0. 05 (mm) M £ & £ J; 5 fcMEfJlfcl* Rr^^>T>^tfd, =5 
2 = 5. 3 (deg) £ & D x WSSffl:)^ -f 1 0 0 © rt^T* ± 5 0 ©R^ 
h&3o Hil^Kix ± 1 &7fe©te*H^&± 5 (deg) J^ft 

KlltWi, ^r^fitj^, HS^fflTfe^-f 1 0 0©F*3^J!k::fett3± I&tE© 

£©fc#> x ±*Ufc3lSK>^7y :70ai&£K 1 0 1 

10 9fzfcfc s |iS-r^fe«)©S^Pfc"e^^^S^r(qI©'fig r = 3 5 (mm) iztt 

m\>yxi 2(Dybm$>>t\&tiLW'?z>£5\zx^'( k^— * 6 1 &&B&#>-r-5/fe 

#>©£m8t#>tr> 1 7 2 #|S:»£tl,T^3o bfe^^T, ^^M10 9 
(i. *^-f h*^-* 6 1 ©to«ft#>JLCtitil$fc«>^> 17 2 ##A£ft* £ fcfc 
ct^-r. ttMuyXl 2©5fcflll^^S^lRl©te«r = 3 5 (mm) fcffiB$fc#>£ 

±xEb&3fefc:y ^Ty 7*©§|^g£g 1 0 lfc:fc^T\ IsbfrRfl^fB^ h v y ^ 
^tt§iil36r^^ lOOCfc^t, *Ky^7971 ©^ftJl^Xl 2 
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o 

tisctnioT^ aiM^^w x£ i o o omm. v ^ y ^fc-s-bstifci/-— tf 

>X 1 2 # : &!£4''&*»£>1**i;6x ^fo^&:giK-r*lJb s 3g£b&^fc#> N 

3tetry ?a>m&&9. 1 o 1 ictixtfx liMf^^ 100c 

C03fet'^7i/7O!Iig 10 1 £<fc*U£ N ^Ify^T-y 
SS«ffl3te5*>f x* ioo £/Bv»S£ Jite £oTn JfcKy^7s>71Sh7y^y 

^sn^bat^&^wpvxi 2©^#©^g&^^-r§i^{3. 

£\ WS&fliateT** X^ l o 0©*rt«&a*W3K::i3W-.5± 1^3tefi)#ffiffi||©* 
IbS^^n^tilsS^^b < izzm^mfty* 4 7*5 1 0 0©M#|qi©BfS©it»3fc'fft 
B©iB^b^>y^^»JpJ:bt:. ***91/>X1 2 ©:»3*fl«j£«M4£nft-r 3 £ i: 
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tiot, B£l$©± 1 »t)ffil0^i^i^{:t§cj:^t§§o 

*K» l 0 1 ££ftf£ N «j&&ifc«fcJlfflJfc'fb'rs c 

0 0©«rt«t*»S± «^«t^3»*± 1 

t < ft 3 «fc a fts#ft©ffi;£© ^^^LUomm v?yt? t. it N n 

*U>X1 2©:)fett#i!SE;*ftT4fcBft»;*ft3Cfcfc«fc !K ^it^Rr^ 
££s #$BEfcfcS3tefcrs>*7y r©aM#$£fc«fcft«x H'hPmofB^b^ 

* * sHM^-f x^ l o o $rfflVN-r N sfcin l l id^f-rs^v >x l 

« i/ > x © %m t ft^w ft iftgf tfi ^ # m iz -a * ft & « «i t* rat m \z mm ? % 

ytmm ft m if * j& t. a* » k —a * ft & mmm iz mm t % c t a* -C s * . 

* 9* ft ft is tf- «*» £ # « k - & * ft fe « s t! m m m iz m m -r & a t & t» g * » 
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m © m h 

2. ±I3:rf ««i s J|ittKS' hS©^tkfg©«[m©tf y h £ Lt*ffl 
IS b 9 * *te**i*niB®£;h,T^*St#©$5HI$l5 1 WI3®©# If y * T y r© 

3. ±8B#aafikb"5y*K:ttN ±185= -f X * ©*'!>#> £ ©^KIB^ b 7 y V ©S 

m u > x t ± §3 m m is y x ft ± ib m to u y x © ^ «a t ¥ n & # is ^ ± ib ^ «& £ n 
SE-rs^fii tcEtt-rsefftas^^-rs^Ky r©-5 *>±IB7 l 6^lIft±l3;*^ 
tJ^>X£:ftLTg;I&l^i&^3^^££;ftT^^3^ ±SBEtt3PH\ JilB^m 

±13^6 If y ^797*^ l^jfoHttfclB® ft^"T ^Mffl^ -f X * £ 

tr - a ^ ft mm u t ±hb* ^ k n t % ± mtt «r u > x © ffl m& w.%. v t ± mnm \> 

5. ±8BHSE#8cB:x ±IB^fe t: y ^ 7 y £>±I3HMffl^:r * X £ C if- A# 
ft b T W» * fx 5 HU^mi? x JilBft if * * t v 7 t> mm is nfc if - K% ft 
3t#gB J; o t ^ ^ f % £ 2: K: <t o t ±B33feM *t 1" § ±I3M 1/ > X ©*1 *f<ft 

6. ±IBas»fci\ ^^l/-tP^±IB^^#:l/--+f/{pe>tB*f^tifet:-A^ft^ 

*r -r * _t ib v y x © « nm. a © ± ib m m m & n t> n & & ± 13 % m t ± ib » 

7. ±B3^^*^fi N ±HB«aii^ftfTofc^^±l3^Mffi^7 s ^ X^^JigB^f 
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t ± ie ?te » -r & ±ib** i/ > x <d m tttiim k: n -r & ^i^s * n s m * © 15 a 

0&;fti;± l #3fe©3"fc±IB0&3te&4»ifoi:UT±iB± 1 30fe(Z>ffiffi3i# 1 8 0 

ft t * * «t *> iz ±ia3fc»* mi&iMt-s c t {3 «k o xftt> m^o^mm i m 
9. ±mummit. ±mftmfrzmm$tize~Ay6&±mM'Wi'>ziz£-ox 

<t x?\zmmzntz\z-k%®±tmmm%7j x$fr%<Dm D^Mifeiii 

^ 4 ^IB<8©^ ^ >y ^ 7 y 7®mMl5%io 

13. tf-A^^ail*-r§^^ils ±g3H»ffl*5 f ***fctf-A:)fe£R8*f*--s 

±§B*^-f k^.— x%&Mvjmiz3Em-r?>tfj \*mt. ±m*^-( h* 
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m^myt^j x z \z \z-2±ft*mm\sX±mybm\zM'?% ±mM^v >xa>mM 
± ib n & js ^ -f * * © g # iri k: ¥ fx & # iri r v m is iri iz m & t s # fa c *r -r 

±HB^Kffl % ? 4 X ? Og^ frX fa 13 ESS "T * * ft ft -r 3 ±um<m V 

> >? © % m © mm % m m *- s x * - ^ * n ^ t ±ib m v > x © & m 

%\a y 2 7 y y&±M^—X=L-y b±K:ffiH»fe"r *a?*©«H* 1 3^f3«& 
<D%tZ y 7 y T(Dm^l3^o 

1 5 . ^SaWfiffl^^-f ^^«D*rtJSflli:ft^«fl!lk:^3W-*± 1 &}fc©>K;|SM# 
< &3<fc?&J:fBli^ffl;)te^X*©M#ft©4 , ^#©©f3^h^ y2%m 

X © ftiM t ¥fr ft * ft 2: _tffi#tt § ¥H * I&I qifg a -f £ 

»1"S3fc«ICS*-r*3tet:ry ?7y -7*. ±83*;p^S^®* s flJiDftO-6n«^^ 
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±1336 tf y P T y 7 <D±m* %>Z£lz£t) ±fB*f#7 V > X 

-hlB^fe \Zv $T y X© J:l37fc^£^f§^ &^M#fvF#-l£ <b.N 

±fB ^6 M^^lg £ ^ U T ± mftM © ft. MR T>*± IB M<®) V > X © # W t *f T Z> 

1 7. ±fBU>X«fHMgfci\ ±IB#;i/^£#»*«ft?-:5«#«£flSiU ±13 
1 8. ±IBix>x«ft^^{i > ±ffi««p»* J ±SB*;v^^gps«^bfc|»{c:,_h 

3£jhp ^ omntiLm zmmnim t t -s m&<D mm&ta d -a <t 5 * «t;£© 

1 9. ±IB:fr;w^5fei$fflS©*«fflSfcB:, ±!B^&l/>X©:)tettfcte¥fxfcJP#;& 

te¥fT&#ieateH&v^tt©«^»*s^j&;*nT* ±ffli/>x«8MfMa©«Kr*p*a- 

^^t3^bT^ffi^^qr#g^-r^#^g|5#i:§#t--5W^©SgfflB 1 8J£tl3«s© 
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2 1. ±g3^B&. M£_h§3^ — y b fttiLW&l&Z tiXMUZ n&Mfitt 

T^*ii3*©«Hii5 2 \ -&$a&<b%yzv z?v rouses, 
&«#-r 3 ftii^gp** * * b. 

_tl3ft$i tt* N ±ffl«^>#«^^3#^fR#Ktt£;iiT^S»:fc©f6H 

^ 1 6 ^I3«©^5 bT *? 7 v 70iiil = 

2 4. ±fflU>X9ifiE«l*lt± N ±13liSffl^^ -f ^©M^lS^fif&^lRl&V 

g * is k: is 55 -r s * (Si k *t u -r ± §3 *t fa i/ > x © % m & & m -r % ¥ n & m a m t > 

2 5. ±833/-^ — S/«fip^Stts ±§3^— y hOJbfBitf'f ^©ll&^lS© 

h £;§-r 3lt;&©^HS§ 2 1 S8B*©3tefcr * ?7*; :r©»i£ESsRo 

2 6. ±l3^®(is HfcPj&Rtfc©i3« b 5 y SMEffl^-f &B 

:7©BISMRBo 

£ ±IB3fc* ^ -T « * IS i: £fgtt "T § ffittg* "T 53tK^79 r ©±3BJE 
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±§3 * ;i/ VUW^®. * & Kl * * T ±8B^«tfc tt-r § ± IB*f% V > X © ©& 
B2iOU:IB3tellll©H»&PJ**©iaii b^y^ ltt4Wfilfl*r-f ^^C*tt5« 

* SSffi f- -5 ft BH£^£? N 
B*W»t!rtfefc: 3 *^WlcttB*»^nfc««l|-CfilSft-*IS*©IBBI» 2 7 MB 

©**HfcB ^sii&ufg + &m&tDmmifi&. t s £ o t * & 

:£©*6HSS 2 8 JlIBfg©^ tf y >7 7 y 7©ME3£Bo 

3 0. ±&*frP3zft&<DftMBte&s ±l3*ft/P>X©3fe#i:liS¥ff 

±8B*;i/^«f»©±aB«^^ffljc«-&f aiR-^iaiBfcx ±aa«-&ia»^s 

»5>*iJ:ia*;i/^$^©±8a«^»K:«^'r-6«^«ii:x ±8B«-&»«cJ:aa« 
^»^WUT#tt*ttRTI6i:'r*#tt8Pa-fc**TS»*©ttHSe2 9^I3i^© 
ft tr y * t y r © ft IE £ B o 

;£©^BI£3 0J®l3fg©fttfy 7*©H^|g 0 
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34. ±iB? l 6ai«it^tts ±sB5teaac«-&-r*«'&t:>* j fie»6tLTJisa^«t 

35. ±m]s>zmmmm&, ±mmmm^^ ;**©&#i«jtc¥fTfc;fri6i;Rv 
± ib ^ 5 s w ^ z <d faR % m t a £ -r 13 n n v x ± mtt m v 

3 6. ±ga^-v — S/#Sp^©«4x _hlB^-XJ--y h<D±f3#'-f K ft© 

z mmz ntze- z titz 0 ikftRw ± 1 3 tr— am* 

D ±13 0 &7fc#±§33te:r ^ * <Z>ffi& h 7 >y * ^Si^St" 5^lfy^7«y7© 
*T«ll/ >XJ:±I33fe^i:©ffi^fteg^t>*±B3Mt)b >X©>fe«S©±l3^5 ; 'f X * 

t *t *- 3 m m & m m *- 3 c ^ 
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©rtffiffi S©±E± 1 tf^cDteffiMcDgg-fb _tfBO&5te£±g3 

£±83*7* ^ ^©±13± 1 &;&CDte*iH 

3 9. ±HB#$£fc:£V>"T\ ±IB3te5*-f *£(Z>±iBrtJSHi©ttlt*R 1 i: I, ±fB 
^te^-f ^^©±83^MfiS©ffi«3&R 2 £Ufci:&fc±lBaiatifcBRxl±x 
Rx = 2/{(1/Rl) + (1/R2)} 
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